More than 70% of their home range was covered by type 1 and type 2 (tall plants are scattered uniformly in low grasses). Two pairs and one male out of three pairs studied used type 1 more than expected during all breeding periods and one pair and one male also used type 2 in the incubation period and the fledgling period. Two males used type 3 (grove of Salix) and one male type 5 (tall plants grow densely) during the incubation and the fledgling periods respectively, while the uses of type 4 (low grasses) was low in all individuals. Breeding habitat is important factor ensuring mating success, nesting, and raising young (Cody 1985) . For securing mates by males, breeding habitats must include singing sites. For raising young, they must include enough foraging areas and safe nest sites.
Stonechats Saxicola torquata are abundant summer visitors in agricultural lands and native grasslands in Hokkaido, Japan (Nakamura et al. 1968 , Fujimaki 1984 , Fujimaki & Takami 1986 . They use frequently perches during foraging and singing (Greig-Smith 1983) . As they leap down from perches to the ground to forage insects (Johnson 1971 , Greig-Smith 1983 and males sing at higher perches to retain original mates, attract other females, provide the information about their quality, and defend territory (Greig-Smith 1982a , 1982b , 1983 , they require perches in low vegetation coverage. In Europe Stonechat habitats include perches (Magee 1965 , Jhonson 1971 , Phillips 1973 , Lardelli 1986 , Flinks & Pfeifer 1993 , though the composition of vegetation types in home ranges and the use of different vegetation types have not been described yet.
This paper describes the composition of vegetation types of Stonechats breeding habitat and their utilization pattern of these vegetation types.
STUDY AREA AND METHODS
The study was conducted in a shrub-grassland along the Satunai River, southern Obihiro (42*52'N, 143*11'E), eastern Hokkaido, Japan, in 1990. The study area was about 650m*200m in size, and isolated from other breeding habitats by a river in the eastern side, plantations and cultivated fields in the western side, and a forest in the northern and the southern sides.
To map the position of Stonechats, the study area was divided at intervals of 25 meters with pink tapes. Each quadrat was classified into five vegetation types based on the structural feature of vegetation and dominant plant species (Fig. 1 To determine home ranges of six pairs, males were observed for two hours and their perched points were plotted on maps in a day during the incubation periods. in the nestling period and 48 h in the fledgling period of the first clutch. The male of pair C was observed for 16 h in the incubation period, 32 h in the nestling period and 32 h in the fledgling period of the second clutch. There were fledglings of first clutch in the home range of C, when it included the second clutch. Singing activity and other activities of males were analyzed separately because song sites may be affected by other males of neighbor territories (Greig-Smith 1982b) . Sizes of home range and song area were the sum of quadrats enclosed by lines connecting outer points and song posts, respectively, plotted on the map.
RESULTS

1) Vegetation types of home ranges
Thirteen nests of six pairs were found. Of thirteen nests nine (69.2 %) were built in the quadrats of Type 1, two nests (15.3 %) in Type 4, and one (7.7 %) in Types 2 and 5, respectively. Among these, three nests in Type 1, one in Type 4 and one in Type 5 were depredated. One nest in Type 2 was deserted before egg laying. Fig. 2 shows home ranges of males during the incubation period in first clutch and vegetation type of each quadrat. Types 1 and 2 occupied highest percentage for home ranges (Fig. 3) . The unused area included Type 3 in higher percentage than used area. Type 1 was dominant vegetation in A and B, and type 2 in C and the home range sizes of three males (A, B and C) varied with the breeding stages (Fig. 4) . The home range size of A was small in the egg-laying period and increased in the incubation period. The home range size of B was small in the nestling period and increased in the fledgling period. The home range size of C increased with the breeding cycle. The composition of vegetation types in the home The alphabet above the graph shows the pair code. The figure above bars shows number of quadrats.
See text for the classification of vegetation types. X2-tests were conducted using the number of quadrat to examine whether percentages of each vegetation type in home rages or song areas varied with the breeding stages. Song areas in the nestling period are not showed because birds did not sing. NS=not significant.
2) Utilization of vegetation types
To examine utilization of vegetation types or to test null hypothesis that Stonechats use each vegetation type with the same frequency, average density of the activity points (no. of points / quadrat) in home ranges, (i.e. the expected value) and those in each vegetation type were compared. Male activity density excluding singing in Type 1 were higher than the expected value for all the periods (Fig. 5) . In the fledgling period male B used Types 2 and 5 more than expected. In the incubation period male C used Types 2 and 3, and in the fledgling period used The alphabet above the graph shows the pair code "e.v." is the expected value and shows an average observation number per quadrat in total area of home ranges. *P<0.01 . **P<0.001.
Type 2 more than each expected value.
Three males sang in Type 1 more than expected in all periods except male C in the fledgling period (Fig. 6 ). In the incubation period male A sang more actively in Type 3 than expected. In the fledging periods male B used Types 2 and 5 more frequently than expected. In the incubation period male C used Types 1, 2 and 3, and in the fledgling period used Type 2 more frequently than expected.
The female activity density in each vegetation type was significantly different from the expected value for all the periods except female B in the incubation September 1997 ] Vegetational characteristics of Stonechats habitats 117 Fig. 6 . Comparisons in average number of male song phrase per quadrat between vegetation types. The graphs without the number of vegetation types mean that the vegetation types were not included in home ranges and were not used for analyzes. The alphabet above the graph shows the pair code. "e.v." is the expected value and shows average number of male song phrase per one quadrat in total area of home ranges. ** P<0,001 period (Fig. 7) . Females used Type 1 more frequently than expected in all periods. In incubation and fledging periods female B used also Type 2 more frequently than expected, though the average observation number per quadrat in these vegetation types were less than or equal expected values respectively.
Although Types 3 and 4 was included in territories of all pairs (Fig. 4) , activity density (which include singing) of males and females in Types 3 and 4 was smaller than expected in general except the incubation period of males A and C (Figs. 5, 6, 7) . 
DISCUSSION
The composition of vegetation types differed between the used area as home ranges and the unused area. The used area included Types 1 and 2 in high percentage and the unused area Type 3. These results seem to show that in habitat selection Stonechats avoided the area occupied by Type 3 and selected Types 1 and 2. As the composition of vegetation types in home rages did not change with breeding stages, the preference for Types 1 and 2 as habitats do not to change during the breeding season. Common feature of Stonechat habitats in other regions (Table 1) was the presence of scattered perches (Magee 1965 , Johnson 1971 , Endo & Hirano 1983 , Lardelli 1986 , Flinks and Pfeifer 1993 , and this feature is similar to that of Types 1 and 2.
In activity density in each type, only Type 4 was hardly used by any individuals. Type 4 was characterized by absence of perches. As perches are essential habitat elements for Stonechats which use perches for foraging and singing (Greig-Smith 1983) , the low frequency of use in Type 4 will due to lack of perches. In Whinchats Saxicola rubetra, which use perches for foraging like Stonechats, the frequency of use in vegetation with few perches was also low, but areas which first had not been used by them were used after installation of perches (Oppermann 1990 ). For birds which use perches for foraging, the presence of perches may affect vegetation use.
All Stonechats used Type 1 frequently in any periods. Although the frequency of use in other types (except for Type 4) were not always high, Type 2 was used frequently by pair B and male C in the incubation period and the fledgling period, Type 3 by males A and C in the incubation period, and Type 5 by male B in the fledgling period. Why were Types 1 and 2 selected as home ranges more than Types 3 and 5, though Types 3 and 5 included perches and were used in activities?
The reason seem to be related to their foraging methods. Their foraging methods (leaping down from perches to ground) need low vegetation spaces between perches. Types 3 and 5 don't include open areas where they can hunt insects easily. Hence Types 1 and 2 might be preferred more as home ranges than Types 3 and 5.
The feature of habitats in Stonechats was similar to those in other regions where mixture of scattered perches and open spaces is important.
In addition to such vegetation, results showed that dense tall plants and groves provided secondary important habitat. 
